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Derivation of the biogenic pathway and identification of new
compounds of Epimedium based on Yinyanghuo as the main metabolite

QIN Wei-han, YANG Yong, GUO Yan-lei, LI Qing, ZHANG Xiao-mei, LIU Xiang’

(Chonggqing Institute of Traditional Chinese Medicine, Chongqing 400065, China)

Abstract: The chemical structures of new components of Epimedium were deduced and verified by combining
the secondary metabolism of Epimedium flavonoids with high resolution mass spectrometry. Based on the literature
of Epimedium chemistry, the biosynthesis pathway of Yinyanghuo was constructed, and the possible metabolites
were deduced. This metabolite information was entered into the PeakView software program and the ions meeting
the quality error of less than 5 ppm with correct isotope distribution and containing secondary fragments were taken
as the target compounds. Through the use of the software Formula Finder, Mass Calculators, online database
(ChemSpider, Metlin, HMDB, efc.) and the fragmentation law of secondary fragments, the chemical structures of
22 metabolites were determined. One new component and eight new compounds were identified in 54 batches of
Epimedium samples from 15 varieties by high resolution mass spectrometry. This study avoids the long time and
tedious steps of phytochemical separation, saves experimental costs, and provides a new method for the analysis
and identification of secondary metabolites with pharmacodynamic activity.
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Table 1 Epimedium sample collection information table
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Scientific name Sample No. Collection location
Epimedium baojingense Q.L. Chen et B.M. Yang S1-S2 Hunan, Chongqing
Epimedium mikinorii Stearn S3-S4 Hubei, Chongqing
Epimedium leptorrhizum Steam S5-S6 Chongqing
Epimedium sutchuenense Franch. S7-S8 Chonggqing, Sichuan
Epimedium truncatum H. R. Liang S9-S10 Hunan
Epimedium hunanense Hand.-Mazz. S11-S15 Hunan
Epimedium pubescens Maxim. S16-S22 Sichuan, Chongqing
Epimedium membranaceum K.Meyer S23-S24 Sichuan
Epimedium myrianthum Stearn S25-S41 Chongqing
Epimedium dolichostemon Stearn S42-S44 Chongqing
Epimedium borealiguizhouense S. Z. He et Y. K. Ying S45-S46 Guizhou
Epimedium acuminatum Franch. S47-S49 Chongqing
Epimedium jinchengshanense S50 Chongqing
Epimedium simplicifolium Ying S51-S52 Chongqing
Epimedium zhushanense K.F. Wu et S.X. Qian S53-S54 Chongqing
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Figure 1 Derived map of Epimedium flavone secondary metabolism network
Table 2 Epimedium flavonoids identification table
Compound X m/z L . Identification
t,/min Ion mode Deviation/ppm Formula Intensity/cps
No. Calculated mass Measured mass result
X1 9.63 [M+H]* 407.1853 407.1873 4.9 C,sH,,0; 1257271 Honyucitrin
X3 10.79 [M+H]* 421.2009 421.2012 0.5 C,H,405 90 309 New compound
X9 7.84 [M+H]* 585.233 0 585.2359 4.8 C,H,,0,, 19 159 New compound
X10 9.62 [M+H]* 437.1959 437.1957 -0.3 C,H,,04 45693 New compound
X12 8.29 [M+H]* 583.217 4 583.220 1 4.6 C,H,,0, 16 291 New compound
X14 8.30 [M+H]* 499.1599 499.160 2 0.6 C,H,0,, 17 445 New compound
X15 7.72 [M+H]* 515.154 8 515.156 6 3.5 C,H,0,, 20 584 New compound
X19 7.68 [M+H]* 7312910 731.292 0 1.4 C;,H, 0,5 8 668 New compound
X21 7.65 [M+H]" 747.285 9 747.287 7 2.4 C,,H,.O, 7 604 New compound
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Figure 2 TIC diagram of the sample from Epimedium
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Figure 3 Fragment ions (MS/MS) mass spectrum of X1, X3, X9, X10, X12, X14, X15, X19, X21
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